LIQUID LEVEL SENSOR WITH ODOR REDUCTION FOR WASTE HOLDING TANKS 



Specification 

BACKGROUND OF THE INVENTION 



[0001] 1. Field of the Invention 

[0002] The present invention generally pertains to marine and recreational vehicle (RV) 
waste holding tanks and, more particularly, combining in a single apparatus level sensing 
and odor reduction for such waste holding tanks. 



[0003] 2. Description of Related Art 

[0004] Waste from toilets aboard marine vessels and recreational vehicles is generally 
flushed by the toilet system into a holding tank where it is held for treatment, or for disposal 
into a land-based sewage handling system. For safety reasons, the holding tank is always 
vented to atmosphere. As a result, each time additional sewage is flushed into the holding 
tank, air within the holding tank is displaced by incoming sewage, forcing foul-smelling air 
out the vent. The holding tanks are also typically outfitted with a device for sensing the 
level of waste in the tank, to prevent overflow or back-up of sewage. 

[0005] Traditionally, the devices for reduction of odor and for sensing level are embodied in 
seperate physical mechanisms. For example, U.S. Pat. Application No. 20030080055 
employs a supply of air into the sewage in the holding tank to create an oxygen-enriched 
environment in the sewage, thereby assisting in reducing the odors emanating from the 
sewage within the holding tank. 

[0006] Physical space is often limited in holding tanks, and having two devices which must 
be installed and maintained in the holding tank increases cost and can reduce reliability. 

[0007] Therefore, there exists a need in the art for a device that can perform both functions 
of odor-reduction and level sensing in a single physical embodiment. 



SUMMARY OF THE INVENTION 

[0008] The present invention is directed toward a device for sensing the level of sewage in 
a marine or RV waste holding tank, while simultaneously and in the same physical package 
reducing or eliminating the odors emitted from the holding tank . 
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[0009] In accordance with the present invention, a marine vessel or RV includes a waste 
holding tank, an aeration pump, an aeration tube, and a pressure sensor. The waste 
holding tank is installed within the marine vessel or RV and has the aeration tube disposed 
in the tank, as close to the tank bottom as possible. The output of the aeration pump and 
aeration tube is in fluid communication with the sewage in the holding tank, and in fluid 
communication with the pressure sensor, and is adapted for operation such that air is 
communicated to the aeration tube and the pressure sensor 

[0010] In further accordance with the present invention, the waste holding tank also 
includes an inlet for sewage, an outlet through which sewage is pumped out of the holding 
tank, and a vent. The vent is continuously opened, to expel air from the tank. 

[0011] In further accordance with the present invention, a method for sensing the level of 
sewage in the holding tank is provided. The method includes: 

[0012] a. installation of a pressure sensor at a point on the aeration tube; and, 

[0013] b. supplying power to the pressure sensor for the purpose of providing an output 
signal correlated to holding tank sewage level. 

[0014] In further accordance with the present invention, a method for reducing perceived 
odors emanating from a marine vessel or RV waste holding tank is provided. The method 
includes the steps of: 

[0015] a. submerging an aeration tube in sewage substantially continuously; 

[0016] b. supplying pressurized air to the aeration tube substantially continuously to thereby 
inject air into the sewage surrounding the aeration tube and to create an oxygen-enriched 
condition in the sewage; and, 

[0017] c. gradually and continuously expelling air from the holding tank through the vent. 
BRIEF DESCRIPTION OF THE DRAWING 

[0018] These and further features of the invention will be apparent with reference to the 
following description and drawing, wherein: 

[0019] the drawing is a schematic illustration of the odor-reduction and level-sensing device 
according to the present invention. 
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[0020] In the illustrated embodiment, the pressure sensor 4 is arranged to one side of the 
aeration tube 5, with the air supply line 3 entering the top of aeration tube 5. It is consid- 
ered apparent that the positions of the pressure sensor 4 and the air supply line 3 could be 
switched or otherwise arranged without changing the function of the sensor 1 or the system 
incorporating the sensor 1. Moreover, the pressure sensor 4 and the air supply line 3 can 
be of any shape or orientation. Moreover the aeration tube 5 can be of any shape. 

[0021] The sensor 1 is comprised of the aeration tube 5 which is in fluid communication 
with the sewage in the holding tank 6, the pressure sensor 4 and the air supply line 3. The 
air supply line 3 is likewise in fluid communication with the air pump 2. 

[0022] The sensor 1 of the present invention has one end open as close to the bottom of 
the holding tank 6 as possible. The operation of the air pump 2 supplies air via the air 
supply line 3. This causes air to flow through the aeration tube 5 into the sewage in the 
holding tank 6. The amount of back pressure generated in the aeration tube 5 will correlate 
to the level of sewage in the holding tank 6. The pressure sensor 4 will measure this back 
pressure and will provide an output signal that correlates to the level of sewage in the 
holding tank 6. 

[0023] Although various means of air-tight mechanical attachment may be employed, the 
sensor 1 preferably has a hose barb or nipple compatible with the air supply line 3 in use. 
In any event, the sensor 1 will sealingly engage the air line used to connect to the air 
supply line 3. 

[0024] Although various means of air-tight mechanical attachment may be employed, the 
sensor 1 will install sealingly in the holding tank 6. 

[0025] The present invention has been described herein with particularity, but it is noted 
that the scope of the invention is not limited thereto. Rather, the present invention is con- 
sidered to be possible of numerous modifications, alterations, and combinations of parts 
and, therefore, is only defined by the claims appended hereto. 
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